Vascular endothelial growth factor expression in canine peripheral vein bypass grafts.
Autologous veins used as arterial bypass grafts undergo initial loss of the endothelial cell (EC) lining, which is followed by reendothelialization. We characterized the expression of the EC-specific angiogenic mitogen, vascular endothelial growth factor (VEGF), in vascular grafts to help elucidate the molecular and cellular events after bypass procedures. Cephalic vein-femoral artery interposition grafts were placed in mongrel dogs. Vein grafts and arteries were harvested at either 48 hours or 4 weeks after bypass, the total RNA was isolated, and the VEGF mRNA expression was evaluated by Northern blot analysis. Tissue segments from each time period were evaluated by immunohistochemical analysis using anti-VEGF antibodies. VEGF mRNA expression in vein grafts as compared with control veins was increased 2.5-fold 48 hours after bypass grafting (p = 0.02) but returned to initial control levels in grafts removed at 4 weeks. Distal arterial segments, which included the anastomotic site without attached vein graft, had a 21.4-fold increase in VEGF expression at 48 hours (p = 0.02) and a 6.6-fold increase at 4 weeks (p < 0.01) as compared with control arterial segments. Vessels subjected to arteriotomy or ischemia alone also demonstrated increased VEGF expression. Immunohistochemical analysis revealed VEGF protein within ECs and smooth muscle cells of the venous bypass graft, with maximal levels observed within intimal hyperplasia at the arterial anastomosis. After arterial reconstruction procedures using venous conduits, VEGF is significantly increased at 48 hours in the vein graft and arterial anastomosis. VEGF expression in the vein graft normalizes within 4 weeks but remains significantly elevated in the adjacent arterial segment. Increased VEGF production after arterial grafting may facilitate reendothelialization, thus partially accounting for optimal patency rates achieved with autologous vein grafts.